Tryptophan metabolism was accelerated by exercise in rat.
We have already reported that exercise activates kynurenine pathway. But, the mechanism for this activation by exercise is still unclear. Kynurenine is metabolized to NAD, which is an essential factor for energy metabolism. In this study, exercise on treadmill was loaded to rats until all-out and tryptophan metabolites and tryptophan 2,3-dioxygenase (TDO) and indoleamine 2,3-dioxygenase (IDO) activities were determined in the blood, livers, and macrophages, respectively, in the exercise-loaded rats. The mean values of serum tryptophan concentration decreased from 92.6 +/- 6.0 nmol/ml to 52.4 +/- 10.2 nmol/ml (p<0.05) just after treadmill load. The serum kynurenine concentration had increased from 2.06 +/- 0.25 nmol/ml to 3.08 +/- 0.62 nmol/ml (p<0.005). And whole blood NAD concentration increased from 68.8 +/- 14.6 nmol/ml to 77.9 +/- 19.1 nmol/ml (p<0.005). These results showed that exercise activated the kynurenine pathway of tryptophan metabolism and made NAD which will be concerned with energy metabolism in mitochondria. Tryptophan-NAD pathway was initiated by cleavage of indole ring of tryptophan by TDO in the liver and IDO in many organs. We had also found that the exercise increase IDO activity of macrophages, but not TDO activity.